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Photometry

Introduction

This Quick Start Guide explains how to configure the Plexon® CineLyzer® Multifiber            
Photometry System (Photometry System). The photometry hardware and software license 
are optional, and can be added to the standard CineLyzer System. If you have the standard 
CineLyzer System (without the Photometry option), this guide does not apply.

Optical monitoring of neural activity

The fluorescence of genetically encoded calcium indicators (GECIs), such as GCaMP proteins, 
enables real-time optical monitoring and recording of neural activity of deep brain structures 
in behaving animals. You can monitor multiple brain regions simultaneously, which is useful 
in studying the connection between different brain regions, the behaviors that are produced, 
and the neural correlates of social interaction.

Photometry System function

The Photometry System measures and records the activity-dependent light emitted by      
fluorescent reporter cells in the brain in response to an applied excitation light. The system 
allows you to simultaneously record the changes in fluorescence related to neural activity 
and the animal’s behavior.
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Photometry System and Component Overview

The Photometry System components and connections are shown below.

The individual components are described in the pages that follow.

The Photometry System includes the following components: 

The following items are required but purchased separately:

Photometry

• Photometry Detection Unit
• Photometry Behavioral Camera Kit (includes: A Point Grey Research® Firefly® color USB camera with 

lens and USB cable, a mounting plate and adjustable pan tilt, and a Camera Trigger Board)
• Camera Trigger Cable
• Excitation Light Source
• USB DIO Device

• Current-driven optical excitation system- (4 Channel Controller or 1 Channel Driver)
• Patch cable
• Fiber stub implants
• Synchronization output cable (not required for all experimental designs)
• Plexon configured computer
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Photometry Hardware Setup and Pretest
Before you start - If not already done, follow the procedure in the CineLyzer Behavioral Research System 
User Guide to connect and test the behavioral camera. Then turn off (power down) the computer again.

Refer to previous diagram as needed.
Computer Connections
1. Verify that the computer is turned off (powered down).
2. Use the supplied USB cable to connect the behavioral camera to a USB port in the expansion card on the 

back panel of the PC. It is important to connect the camera to one of these ports for optimum handling 
of the video stream; do not connect the camera to any other port.

 Note: The image of the PC shown below is typical of the units currently being provided with the   
 CineLyzer System. The exact physical configuration of the supplied PC is subject to change over time.   
 If you have any questions regarding cable connections, please contact Plexon Support.
3. Connect the keyboard, mouse, and monitor to the PC.
4. Plug the CineLyzer license key into any available USB port on the PC.
5. Use the FireWire cable to connect the Photometry Detection Unit to the computer as follows
 5a. Connect one end of the FireWire cable to the FireWire port in the Photometry Detection Unit.
 5b. Connect the other end of the cable to one of the computer FireWire ports.
 5c. Use a screwdriver to secure both ends of the cable.
6. (Optional) If you are using input or output lines on the USB DIO interface, connect the interface to any 

available USB port on the PC.

A — Built in USB ports: For license key(s), USB DIO interface, and 
Optogenetic Controller
B — Built in USB ports: Suggested for keyboard and mouse
C — Expansion card FireWire ports: Use one of these for 
connection to the Photometry Detection Unit
D — Expansion card USB ports: Use one of these for connection 
to the behavioral camera
E — Built in HDMI port: For monitor

CAUTION
The computer MUST be powered off before connecting or disconnecting a FireWire 
cable

Never connect or disconnect the FireWire cable while the computer is powered as FireWire 
devices are not designed for hot swapping and damage can result.
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Trigger connection

Use the camera trigger cable to connect the Photometry Detection Unit to the “Trigger” BNC on the 
behavioral camera. This connection is used to synchronize the photometry data to the behavioral video

Optical connections

1. Connect the Plexon Excitation Light Source 
to the Photometry Detection Unit. Note that 
there is a “key” on the male FC connector 
on the Plexon Excitation Light Source that 
must fit into the corresponding “slot” on the 
female FC connector on the Photometry 
Detection Unit. Make sure the key is aligned 
in the slot and then push the “collar” forward 
and screw it down to secure the connection. 
See the image below.

2.   Connect the Excitation Light Source to the Current-driven optical excitation system following the 
instructions provided with the Current-driven optical excitation system.
3.   Connect the patch cable to the optical port of the Photometry Detection Unit. Note that there is a “key” 
on the male FC connector on the patch cable that must be aligned with a “slot” on the female FC connector 
on the Photometry Detection Unit. Make sure the key is aligned in the slot and then push the “collar“ 
forward and screw it down to secure the connection. See the image below.
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System Startup

1. Turn on the PC and launch the CineLyzer application. This will provide power to the Photometry 
Detection Unit through the FireWire cable.

2. Verify the Excitation Light Source is energized by the current-driven power unit and emitting a blue light.
3. Verify that the patch cable is connected to the photometry detection unit.
4. In the CineLyzer GUI, verify that the system is in Cameras mode.
5. Verify that the Video 1 and Photometry Video windows are displaying the appropriate video streams. 

The Photometry Video window should be displaying a faint image caused by the small amount of light 
present in the fibers (this is ambient or reflected light, not fluorescence). The image below shows a four-
branch cable with a small amount of visible light in the cable. 

6. If the fiber image is not visible, increase the current. Do not apply more than the maximum current of 
300mA. If there is still no image, verify the blue LED excitation light source is on and the patch cable is 
connected properly to the Photometry Detection Unit according to the instructions provided.

As seen in the image to the right, the individual fiber ends 
(when not exposed to ambient light) will always appear dark, 
even if fluorescent light is present. The amplitude of the 
fluorescent light is too low for the human eye to see in the 
Photometry Video window. However, when the heat maps are 
on, the sensitive detector in the photometry detection unit is 
able to detect it so it can be displayed. Heat maps are discussed 
in Section 8.14, “Working with the Photometry Visualization 
Options” on page 220 of the CineLyzer Behavioral Research 
System User Guide.

7.  IMPORTANT - If you are unable to obtain good images of the 
fibers, for example, if the fiber image appears out of focus or is not fully enclosed in the Photometry Video 
window, contact Plexon Support.

Note: The screen layout is customizable. If you want to restore the default layout, select   Window | Layout | 
Reset to Default Layout from the main menu.

CAUTION
Do not make any adjustments to the optical port mounting plate

The mounting plate for the optical port in the photometry detection unit is positioned 
and locked down in the factory. You should never attempt to make any adjustments to 
this plate without first discussing the matter with Plexon Support (+1 214-369-4957 or 
support@plexon.com).

Any errors in adjusting the port can cause a total loss of image and/or damage to the 
photometry unit

https://plexon.com/wp-content/uploads/2017/06/CineLyzer-v4-User-Guide.pdf
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Assistance Installing and Configuring the CineLyzer Photometry 
System

If you would like assistance configuring the CineLyzer Photometry System and settings for 
your experiment, please contact Plexon at +1 214-369-4957 or support@plexon.com.

You can also refer to the full CineLyzer Behavioral Research System User Guide for further 

information.

support@plexon.com
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